[1,3-Bis(diphenylphosphino)propanej 2 P,P Key indicators: single-crystal X-ray study; T = 110 K; mean (C-C) = 0.009 Å; R factor = 0.041; wR factor = 0.089; data-to-parameter ratio = 15.9.
Related literature
The most closely related structure is that of transRh(CF 2 H)(PPh 3 ) 2 Cl 2 (Burrell et al., 1990) . For similar squarebased pyramidal Rh III structures, see: Søtofte & Hjortkjaer (1994) ; McGuiggan et al. (1980) ; Egglestone et al. (1977) ; Shie et al. (1989) ; Moloy & Petersen (1995) . For perfluoroalkyl Rh III complexes having pseudo-octahedral piano-stool geometries, see: Churchill (1965) ; Hughes, Kovacik et al. (2001) ; Hughes et al. (1997) ; Bowden et al. (2002) ; . For more information on bonding in perfluoroalkyl transition metal complexes, see: Gunawardhana et al. (2008) .
Experimental
Crystal data [RhI 2 (C 3 Table 1 Selected geometric parameters (Å , ).
I1-Rh1 2.6920 (6) I2-Rh1 2.6743 (6) Rh1-C4
1.996 (6) The stucture of the title compound is shown in Fig. 1 . The geometry about the rhodium atom is square-based pyramidal (sbp) with the perfluoropropyl group occupying the axial position. This geometry is similar to that of trans-Rh(CF 2 H)(PPh 3 ) 2 Cl 2 (Burrell et al., 1990) , cis-Rh(COMe)(dppp)I 2 , where dppp = 1,3-bis(diphenylphosphino)propane (Søtofte & Hjortkjaer, 1994) , cis-Rh(COPh)(dppp)Cl 2 (McGuiggan et al., 1980) , trans-Rh(COCH 2 CH 2 Ph)(PPh 3 ) 2 Cl 2 (Egglestone et al., 1977) , and cis-Rh(COCH 2 CH 3 )(PPh 3 ) 2 Cl 2 (Shie et al., 1989) , without the significant distortion toward trigonal bipyramidal geometry reported for cis-Rh(COCH 3 )(dppp)I 2 by Moloy & Petersen (1995) . The structure of the title compound includes one CH 2 Cl 2 solvent molecule, not shown in Fig. 1 . We wish to report here the structure of this unique species, though complete characterization is not possible at this time due to our inability to find suitable methods for its reliable isolation and purification.
So far as we can determine, the title compound is only the second structure of a sbp alkyl-Rh(III) complex of the class Rh(R)(phosphine) 2 X 2 (X = halide). Numerous structures have been reported for sbp acyl complexes of this type, and there are quite a few published examples of alkyl-Rh(III) complexes with pseudo-octahedral piano stool geometries, including several perfluoroalkyl complexes of the type CpRh(R f )(L)X (Cp = cyclopentadienyl, pentamethylcyclopentadienyl, tris(pyrazolyl)borate; R f = perfluoroethyl, perfluoropropyl; L = CO, PMe 3 ; X = Cl, H, H 2 O) (Churchill, 1965; Hughes, Kovacik et al., 2001; Hughes et al., 1997; Bowden et al., 2002; . The importance of the title compound is that it sheds additional light on the bonding in perfluoroalkyl transition metal complexes. The Rh-C bond length of the title compound (1.996 (6) Å) compares favorably with that of the difluoromethyl complex (1.98 Å) and the sbp Rh(III)-acyl complexes (1.95-2.0 Å), but is somewhat shorter than those in the perfluoropropyl piano stool complexes (2.05-2.09 Å). While there has been some discussion as to whether the bond shortening observed for perfluoroalkyl and acyl ligands can be attributed to metal to ligand back-bonding (Moloy & Petersen, 1995) , this is clearly not the case in comparing perfluoropropyl-Rh(III) complexes with sbp and piano stool geometries. Unfortunately, there are no reported structures for hydrocarbon Rh(III)-alkyl complexes with which to compare the title compound. The shortening of the metal-carbon bonds in perfluoroalkyl transition metal complexes, and the concomitant strengthening of this bond, has previously been explained in terms of electrostatic effects caused by the relatively large positive charge on the α-carbon of the perfluoroalkyl group (Gunawardhana et al., 2008) .
Chlorodicarbonylrhodium(I) dimer, [Rh(CO) 2 Cl] 2 , (Strem Chemicals, 0.259 g, 1.34 mmol) was taken in a 100 ml round bottom flask into a nitrogen-atmosphere glove box and 12.5 ml of acetone was added. Then a solution of 0.216 g (1.44 mmol) of NaI in 7.5 ml of acetone was added and the mixture was stirred for about one hour. After that a solution of 1,3-bis(diphenylphosphino)propane (Strem Chemicals, 0.590 g, 1.43 mmol) in 7.5 ml of acetone was added. After about 3 h supplementary materials sup-2 the round bottom flask was taken out of the glove box and the solution was concentrated under reduced pressure, forming a yellow precipitate of Rh(CO)(dppp)I. This product was collected by filtration, washed with methanol and dried overnight in a vacuum oven at room temperature. A portion of this Rh(CO)(dppp)I (0.236 g, 0.35 mmol), NaI (0.358 g, 2.39 mmol) and heptafluorobutyryl chloride, C 3 F 7 COCl, (Acros Organics, 0.137 g, 0.56 mmol) were added to 10 ml of methylene chloride in a 100 ml Schlenk flask and their reaction was monitored by IR. Initially peaks were observed at 2056, 1996, 1789 and 1695 cm -1
. The solution was stirred until only an IR absorption at 2075 cm -1 remained. The solution was then filtered, the filtrate was concentrated under reduced pressure and a precipitate was obtained by the addition of hexane. NMR spectroscopy showed the precipitate to be impure and attempts at purification by chromatography failed. Finally, a small amount of the impure product was dissolved in methylene chloride, layered with hexanes and stored in a freezer for about four months.
Single crystals of the title compound resulted from this treatment.
Refinement
All of the hydrogen atoms were set riding on their parent carbon atoms in calculated positions and were assigned fixed isotropic thermal parameters calculated as U iso (H) = 1.2U iso (C). Phenyl-H atoms were set riding with C-H = 0.95 Å and dppp bridge H atoms with C-H = 0.99 Å. The residual density extrema result from a very slight disorder in the C 3 F 7 ligand and are located in its vicinity.
Figures Fig. 1 . A view of the title compound with the atom-numbering scheme. Displacement ellipsoids are drawn at the 40% probability level. The phenyl rings and the solvent CH 2 Cl 2 have been omitted for clarity.
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